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1.

THE LAW

PURPOSE

OF

THE

LAW

The Kebraska Tractor Law known as House Roll S;'), 37th
session, which became effective July IG, 1919, was enacted to encourage the manufacture and sale of improved types of tractors
and to contribute to a more successful use of the tractor for"
farming.
It was thought th{\t the best method of accomplishing these
objects would be to require a tractor of each model sold in the
State to be tested at the State University aIHI to have the results
of these tests made public. These tests will give reliable information on the power capacity and fuel consumption of each tractor
a.nd also some information on endurance. The results of the
tests will be useful to farmers and dealers in making selection of
tractors. Manufacturers also ,,,ill no doubt find that the results
of the tests are of some value to their engineering and sales
clepartments.
PROVISIONS OF THE LAW

Full text of the law will be found in the a,ppendix to this
bulletin, page 12. Stated briefly the provisions of the law arc:
(1) That a stock tractor of each model sold in the Sta te
shall be tested and passed upon by a board of three engineers
under State University management.
(2) That each company, dealer, or individual who offers a
tractor for sale in Nebraska shall have a permit issued by the
State Railway Commission. The permit for any model of tractor
will be issued after a stock tractor of that model has been tested
at the University and the perforlllance of the tractor compared
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with the claims made for it by the nHlllltfadurer. Upon npplieation, temporary permits are issued before traetors are tested to
companies who offer to submit their tractors for test. These
temporary permits arc good until the tests are ma,de and after
that the permanent permits will be issued for tradon; which
pass thru the test Sl1CCCSsflllly.
(3) That a service station ,rith full supply of replacement
parts for each model of tra.ctor shall be maintaincu "'ithill the
confines of the State and within reasonable shipping distanee of
customers.
EFFECT OF THE LAW ON TRACTOR SALES

The tractor pnrchascr is not in a position individually to
make tests to show whether or not a traetor (~onH)S up to the
claims made for it. One of the dilficulties in pUl'(~hasillg a
tractor has been the fact that horse-po,n.~r ratings han) not always
been true illdieations of tractor capacity. Some manufacturers
ha YC, avena ted their tractors; otheri'> have nnderrated. The result has been that farmers have sometimes secured tractors too
large 01' too sml111 for the work to be done, and have abo secured
maehinery too large or too small for the tractor. The results of
tractor tests under the new tractor la"" will give tractor pnrchasers the information they need reganling hor::ie-power capacity
of tractors. MnJll1'fadurers' ratings win no doubt also be challged
ill some instances so that ratings will become more nearly
stancIu rd i%c( I.
The tnwtor purchaser should see that the manuTactnrer or
dealer from "'hom the purchase is made is provided with the
proper permit for sale. After the tests are made, tractor farmers
will no doubt find it profitable to make a study of the results of
tests.
Dealers should secure the required permit thl'll the manufactnrer of the tractor. The tcmpora.ry permi t is not ill any respect
a certificate of merit in the tractor; bllt the pm'manent permit,
issued a.fter the test is made, will show that ill tll(\ test the tractor
came up to the advertised e1aims made for it by the manufacturer.
Results of tractor tests should b() of considerable value to
tractor dealers aud salesmen. It is to be expected also that dealers and manufacturers of good tractors will be benefited by the
fact that buyers will have greater confidence in tractors which
successfully pass thru tests at the University Farm.
It should be kept clearly in mind that these tests are not
competitive. It is not the purpose of the tests to show anyone
tractor as being the best. No prizes, medals, or awards of any
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kiwI \yill be ginm other thall a statellwllt of the p(;l'fonnallee of
each tractOl' under test.
II.

RULES FOR OFFICIAL TRACTOR TESTS

1. Outline of l'e8t. The uoard of trador test. engineers has
adopted tho follO\Ying outlille to he followed in the oHicial tests
uncler the law:
The complete tcst. wil1 c()])sist of t.he following parts:
(a) Drawbar work at from olio-third load to fullloacl for 12
hours. This test givps opportunity for the tradol' to '~1ilIluer lip."
(b) Brake horsp-po\Ycr test at rated load and rated speed
for t\yO hOllrs. This test will show \yhet-hcr or not the t.rador
\yil1 calTY its rated load on the ldt; also show fuel eOllsumption
at rated load.
(e) Brab~ horsc-pmypr test at load varying from m,tXil1111111
to no load with all engille adjnshneuts as ill h~st (b) fot' one
hour. 'This wi11 sho\Y Iud cOll;,;umption a.nd spe(~d eontrol Oil
varying load.
(cl) Brake horso-power t(~st at. maximum load for one hour
with governor sd as in test (b) and carburetor adjusted to give
maximum po\Yer. This will s!lo\Y the maximum horse p()\\"er of
the tractor 011 the belt.
(e) Brake !IorsP-po\\'er kst at one-half load for one hour
with g'ov<Ol'llor set as in test (b) and c.arburctor adjusted for most
economieal opnra,tion at one-half 10a.<1. This test win slww Iuel
consumption at Olw-half loall.
(f) Drawbar horsc-pmvcr test at rated load for ten hours.
This test will be made on a haH-mile cindm' track and will show
\"hether or not the tnwtor win eany its rated drawbar load eontinuously; also show fnel eOllsumptl{)]l on llrawbar work.
(g) Maxirnum clrawhar horse-power test. This test win be
a series of short runs with an ilH.:rease of load for each run until
the engine is o\'('rIoaded or' the drive wheels slip exeessively.
(h) Miscellancolls. 1'h is may inel]](l(~ investigation of
work on ine!ines, turning radius, effectiveness of brakes, or any
other feature of the tractol' which may seem to require special
observation.
(i) Tracto!'s wiII be nncler ol.>sm·vation ror endurance thruout the eomp1ete test as outlined ab(we.
2. lV'llmbeJ'-tng Official Traetm' Tests. Each complete tractor
test wi11 be given a ll\\lnber (arabie ll\lmerul being used) and
these numbers win run serially from one \I p, in the order in
which tests are starte(l. Each part of the test wi11 be numbered
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with the serial llUlllber of the complete test of ,yhieh it is a part
and the letter used for that part of the test in the "Outline of
Test." For instance, the "limbering up" run on the first tractor
tested will he test No. In; the ten-hour c1rawbar test on that same
tractor will be test No. If. In case it is necessary for auv reason
to repeat any part of a test, the letter "R" will i;reeedc the original test number; that is, the ten-hour dra wbar test on the fi.rst
tractor, if repeated, would be numbered Rl£. If repeated a
second time tlw nmnher would be RRlf. 'Vhen t,,'o or more
dvnamometer eharts are used in one drawbar tcsC the charts will
numbered serially with arabic numbers following the test
nlllnbm' and separated from the test number by a hyphen; for
example, 1£-1, 1£-2, If-H, etc. The successive nms ill tcst (g)
will be nUll1ucred Ig-1, Ig-2, Ig-:i, etc. If it is lwcessary to repeat the ,,-hole series of nms in test (g), the llllmb:'r will be
RIg-I, U,lg-2, etc. If a complete test is repeatpd, it will be given
a new serial number.

be

TESTING EQUIPMENT AND METHODS AND CONDITIONS OF TESTS
IN DETAIL

;3. All tracto1'8 will be delivered for test to the Univcrsitv
Fanl1, Lincoln, Nebraska.
.
4. Fuels. AJl tests will be made on the lowest grades of
fuels sold tlU'llOut Nebraska on which the tractor 1lI11l;ilfaeturer
claims that his tractor will operate; that is, if the mamJfactnrer
claims that his tractor will operate only on gasoline, it will be
tested on the lower grades of gasoline sold within Nebraska. If
the manufacturer claims that the tractor will operate 011 t\\'o or
marc distinct fuels (for instance gasoline and kerosene) it will
be tested on the least yolatile of these fuels, that is, kerosene.
If the mallnfaetUl'er so desires, the tractor will also be given test
(b), par. 1, on the other fuel or fnels on which the tractor is
claimed to operate.
Fuels will be supplied by the University and charged to the
mannfactnrer at cnrrent prices.
All fuels will be tested and measured in accordance with
par. 9.
il. LubTicants. Manufacturers will be asked to specify the
kinds and grades of lubricant to be used on the different parts
of (',lch tractor tested. These lubricants will be supplied by the
University and charged to the mannfactllrer at current prices.
All engine oils will be tested and measured in accordance
\\'ith par. 9.
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n. IIIanll!adurcn' Rep1'esentatives and Tractm' Ope1'(do1'S.
The tractor mallufadurel' will furnish an ample number of
trained operators with his tractors when they are being tested.
During the "limbering up" l'l1l1, (a) pal'. 1, the manuhcturcr's
operator 'Yill operate the trador and give necessary instructions
to operators employed by the University who will hl1ve charge of
the tractor in tests (b), (c), (d), (e), (£), (g), and (h), par. 1.
The operator employed by the mannfacturer should be present at
all times during the test to see that the trac.tor is opel.'ated according to instructions and that the test is fail' in overy way to the
tTactor.
Hcpreseutative:'i of mannfacturers are weleome to be present
<luring the test but none of thom will halllUe the tractor nOI' anv
tcstillg eqllipl1l 'nt dlll'illg the te!'!. excepting by allthority fr01';
the engineer in charge or some pl'rson designated by him.
1(the lIlannfadu)'(~rhas more than one representative present
(luring the (-est, he shall designate one of them asJli· ofl'icial represelltati ve.
7. Belt Te8ts. These tests will be made with a Sprague
el('>etric dynamometer of 150 H. P. capa.city. This clynamometer
\\'ill be drinm thrll an extension shaft mounted on SKF ball
bearings and carrying a paper pulley 10" in diameter and 12"
face (munufaetlll'C'cl by the Rockwood :Mfg. Co., 1lldia.napolis,
Ind.). The tradal' "'ill be belt.ed to this pulley.
The followiug belts are supplied by the University:
1-f)" single 6rst quality leather belt, 50 it. long.
1_0" [i-ply "Glide" frictioll sllrface rubber belt, GO ft. long
(manufactured by Goodyear Tire and Rubber Co., Akron, Ohio).
1-8" 4-ply "Klingtite" friction sl1l'bce rubber belt 80 ft.
long (manufadured by Goodyear Tire &; H,nbber Co., AJa'on,
Ohio).
1-10" i)-ply "Gandy" stitched canvas belt 100 ft. JOllg
(manufactured by the Gandy ReILing Co., Baltimore, :Maryland).
The tractor manufaeturer may seleel. an.y of the belts montione(l above, or may supply his own belt if he desires to do so.
Tractors will be given credit only for the po\\'er delivered
to the clynamometer.
8. 'D1'a1.r:7)(tl' tests will be made on a. half-mile cincler track.
This track is not level but has several short grades none of which
is greater than 3Y2 per cent. The condition of the track will be
kept as nearly uniform as possible by clragging, rolling, and
sprinkling when neeeSS<ll'y,
To pro\'ide a clrawbar load which can be kept COllstant
during a test and which can be adjusted to suit different sizes of
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tnletors, a dYIWlllomder car or 10a(ling I\mchinc will be uscd.
This loading Hla~hine will consist of an Illinois trador dmssis
with a Spraglw eledric gcnera.lor mOllnted in pla(;e of the Gngine
and driven by power from the drivewhecls of the ma.chine liS it is
pnlled by the tractor under test. The drllwbar load can be
adjusted lJy ndjusting the ele<.;trie load taken from the generator.
This loading machine will have a captH;ity up to ahol1t ;W drawbar horse' power. For larger t.rnctors, additiOlml 10a,cIs 'will be
pulled behind the loading machine.
The c1nlWhar pull will be registered hy a Glllley traction
dynamometer (mannIactured by the 13nrr Co., Champa.ign, 111.),
which \\,ill be attaehe(l between the tractor and the rt.vwlfllometer
ear.
n. ilfeasw'in.q F1wl, Oil, and lVateJ'. The quantity of fuel
IIsed iu each part of the test (exu~pt a, pal'. I) \rill be determined
by weight aud the quantity l'<~c111Ccd to g,lllons at GO° F. For
brak(\ t(~sts a tank will bf\ pla~cd on a s~al() anel set at the same
lwight as the tank on the tractol'. Fuel wiIl bL' drawn from this
tank on the seale duriug the tests.
For the 10-hoUl' drawbar test either of the follo\\'ing methods
mav bf\ m;ed: First method: Fill the tank to ,1 measllred level
at the bpginning of the test. Fill to the same level at the end of
the test, weighing the Inel put in. Second method: Drain the
tank at the beginnillg of the test. Fill the tank, weighing the
fllel put in. Drain the tank again at the end of the test, weighing
the fuel drawn out. One of these methods may be more convenient
and accnrate \vith some tractors and the other method with other
tradal'S.
A sam pIn of ea,ch order of fnel reet~ived will be t,csted at t11e
Mec;hanical Engineering Labomtories.
The quantity of oil llsed will be determined with standard
gallon, quart, and pint measures, or by weight wheu morc convenient. The quantity used in the c;omplete test (see par. 1) will
be determined as accurately as possible. In most eases it will
not be practicable to try to determine the amount of oil used in
ea.ch separate part of the test. Samples of all eugine oil used
will be tesh~d at the Mechanical EnginecI'illg Laboratories. In
the ease of recirculating oiling systems the oil will also be tested
at the end of the tractor test or when the oil is drained.
Quantity of water used in each part of the test (except a,
pal'. 1) will be determined by measuring the height of water in
the ra.diator or tank at the beginning of the test and ii.lling to the
same level at the end of the test, weighing the water added. If
nHcessary in order to secure accurate results, the water added
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,,,ill ho hoated to the sumo tmllp0l'atnre as the ,,,ater
radiator.

111
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RULES AND DETAILED DESCRIPTION OF TESTS

(For ontline of tests see par. 1.)
10. Tc;,;t (a) "LimfJe'l'ing ?lP" Hun. The principal object of
this run is to take out. the stiffness likely to be fonnel in a new
mae-hine. Hecord of any repairs or ad) llstlnOllts made and of
oil consumption, loads earried, and actual running time will be
kept by an observer.
Tructors in this rIm will be used to pull drags and rollers
in maintaining the cinder trade and for any other drawbar wode
that mav be conn'nient.
Tht; loads pnlled will be: Approximately one-third load for
approximately four hours, approximately two-thjrds load for
a.pproximately foul' hOllrs, alld approximately full load for
approximately fonr hams: A total of approximately 12 hours
actual running time.
The tractor will btl operated by an employee of the tractor
manllfactureI'.
11. Test (b) B'l'uke H01'se-p01-Cet' Test lit Rated Load. The
object of thjs test is to show whethor or not the tractor will
carry continnollsly its rated load on the belt and to show fuel
consumption at rated-load.
The tractor will be given as nearly as possible its rated load.
Tho go"ernor will be . et to run the engine a:t rated speed. If
the tractor will not carry its rated load at rated spe,ed, this test
will be made at the greatest load it will carry at rated speed.
The test will begin after the temperature of the cooling fluid
has become constant. The duration of the test will be two hours
continuous rUll with no change in load or in tractor adjustments.
The tractor will be operated by an employee of the Dni versity.
12. Test (cj Bmke llo1'8e-p01Dc'l' Test at T7 a'l'ying Load.
The object of this test is to show fuel consumption and governor
control when the load varies.
All adj nstments are to be as in test (b), par. 11.
The time and loads will be as follows:
10 minutes at rated load (or load carried in test (b), par. 11).
10 minutes at maximum load.
10 minutes at no load.
10 minutes at Vb load.
10 minutes at 1/2 load.
10 minutes at % load.
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The totall'unuing time is one honr and the test \yill be made
without any engine stop or any change of tractor adj l1stments.
.The tractor will be operated by an employee of the UniverSIty.
1B. Test (d) 11?'a!t:e H orse-p01CeJ' Test ut Jlu;)yi17?!1lJn Load.
The object of this test is to determine the greatest loall the tractor
will carryon the belt with the goveruor set for rated speed at
l'ilted load.
The brake load will be increased nntil the horse-power de\-eloped is great<~st. The governor will be set as in test (b), par.
11. The carburetor will be readjusted if necessary to gin.' maximum power.
The test will begin after the tempera.t.nre of the cooling fluid
becomes constant.. The duration of the test will be one hour
continuons run \yith no change in load or tractor adjustment.
If the spepd shonl<1 change during the t-E~st euongh to indicate
that conditions !lad not become constant whcn the test was started,
the test \yill be repeated with the necessary change in load.
The tractor will be operated by an employee of the Uni\·ersity.
14:. Test (e) Bi'alr:e lIane-power Test at Half-load. The
object of this test is to determine fuel consnmption at half-load.
The brake \yill be set to give one-half of the torque developed
in test. (b), par. 11...
The governor ~will be set as in test (b), par. 11. The carburetor will be' readjusted if necessary to give most economical
operation at this load.
The test will begin after the temperature of the cooling fluid
has become constant. The duration of t.he test will be one hoUl'
contiJlllOllS run with no change in load or tractor adjustment.
The trador will be operated by an employee of the Uniyersity.
HI. Test (f) Ih'a1OUrt1' Ilone-powe1' Test at Rated Load.
The object of this tr,st is to show whether or not the tractor will
pull its rated drawbar load cont.inuously and to show fuel consumption on drawbar \vorle.
The test will be made on the cinder tmck described in pal'. 8.
The governor will be set as in test (b), par. 11. The load
applied will be the rated load and the speed will be that obtained
with the gears sct as recommended ror plowing. If this load
should prove to be an overload, it will be reduced nntil the engine
speed is up to ratiJlg and the slippage of the drivers on the ground
is not more t.han the board of engineers considers reasonable for
the cinder t.rack.
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The test will begin after (lie load is set and the tempera ture
of the cooling fluid has become constant. The duration of the
test wi Jl be ten hOlll'S actual Tunning time, as ncarly continuous
as possible, ,\"ith constant load. Record will be made of the time
and reason for each stop, also of any adjustments or repairs made
011 the tractor.
The tractor 'will be operated by an employee of the Uni·
,'ersity.
16. Test ([I) D1Ym·!Jet'l' H oTse-powcr Test at Maximwn Load.
The object of this tcst is to determine the maximum drawbar
horsepower "'hieh the trador will develop 011 the cinder trilck.
Records will not be kept of fuel, oil, and water lIsed. This test
will be made on a len~l part of the cinder track. The engine will
be thoroly warmed up bdore th.is test starts. Record will be
made of dra,Ybar pull, rate of travel, wheel slippage and engine
speed for each ruu of approximately 50 ft. For the first run the
load pulled will be about the rated load. This will be inereased
for each sucecssiye ruu until the maximum drawbar horse-po\\"er
has been determinecl.
The trador ,,,ill be operated by an employee of the Uni~~~

.

17. Test (h) illiscellane01ls. This test will be conducted to
make observation on any special features of the tractor and may
include work on inclines, turning radius, effectiveness of brakes,
and any other feature which lllay seem to require special observatiorl.
The tractor will be operated by an employee of the Unin~rsitv.

18. Test (i) End~tmnce. It will not be possible in any
reasonable length of te~s(, to determine the eHicient life of the
trnetor; however, it will be possible to detect allY features that
will give continual trouble. Observation will be made of all
replacements, repairs, adjnstments, and cleaning; also, of any
difllcnHy in the operation of the lubriclLtion, Goaling, or any other
part of the traetor. If an undue amonnt of wear is snspected
ill auy part of the trador, it may be taken apart for examination
at the end of the test.
18. Application for l'e8t. Tractor companies who desire to
haTe tractors tested wil1 make application on a form supplied by
the Agricultural Engineering Department; University Farm,
Liucoln, NeLraska. This form calls for specifications of the
tractor.
Tractors will be tested in the order in which offers of the
tractors for test have come to the University.
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APPENDIX

TRACTOR LA\t'
HOUSE ROLL NO. 85
A BILL for an Act to provide for official tests for gas, gasoline, kerosene, distillate or other liquid fuel traction engines in the State of
Nebraska, and to compel the maintenance of adequate service
stations for same.

Be

~it

Enacted by the People of the State oj'I\'eb1Yls7.:a:
L That Oil and after ,Tlllv 10'), l!).l~). no tractor or
traction company shall be pennittc\(] t~) sell 01' dispose of any
model or type of gas, gasoline, kcroselle, di.stillate or other liquid
fuel tractor engille ill the State of NdH'aska, withollt first having
said modd tested and pa.ssed Up OIl by a board of three competent
en~6I1e('rs who are 01' shall be 11!l(]er the eontrol of the State UniYe~sity mallagemcnt. Baeh and every traetor presented to the
State University management for testing, shall bc a stock model
and shall not 1)(\ eqnil1Ppd with any special appliance or appuratns
not regularly supplied to the trade. AllY tractor not eomplying
,yith the provisiol1s of this section shall not be tested under thjs
act, nor the result eertil1ed.
Sec. 2. Snch tests to eonsist of endurance, official rating of
horsepo\y('r for continuous load, and consumptiou of fuel per
hoiit' or per acre of farm operations; the results of such tests to
be open at all times to public inspeetion.
Sec. :-3. The State Univorsity management a.fter having duly
tested any modd of liqni<l fuel traction engine shall certify the
results to the sta.te ra.ilwa.y t:ommission. Prior to the issuing of
a permit by said eommission to any li.quid fnel traction engine
company to do bnsiness in the State of Nebraska, the official tests
of the Uni versity shall be compared with the representations of
the tractor company as to horse-power rl1ting for not less than
ten consecutive hours of continuous load, fuel used for developing such horse power, and any other representation such company shall make, and 'in case any such representations shall be
fonnd false, tlH~ State Hailway Commission shall deny the company manufacturing or assembling snch tractor, the right to do
business in t.he State of Nebraska, except as hereinafter provided.
Sec. 4. Likewise, the State Railway Commission shall deny
to any liquid fuel trador company the right to do business in the
State of Nebraska which shall be found, on complaint of two or
more bona, fide customers residillg wi.thin the State, to fail to
maintain an adequate service station with full supply of replace~ection
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ment parts within the eonfines of the Stat~ antI within reasonable
shipping distance of said customers.
Sec. 5. Provided that if prior to July 15, 1910, the State
University management shall hil to complete sueh aforemelltioned tests, a temporary permit shall be issued to any company
to do business til! sueh time a.s the University management shall
forward t.o the St.ate Haihyay Commission t.he re::;nlts of the foregoing tests. TIut no failure on the part of a tractor company to
present allY model for testing, at sllch -place as the State University management shall designate, shall constitute a valid eondition under this act far the issuance by the State Railway COIIlmission of a temporary permit for the sale of such model of
tractor.
Sec. 6. Providpd further, that the fa'ilurr of allY model of
trador to come up to the Tcpresentations of the eompany manufacturing 01' assembling same, shall not. pl'('nmt said eompany
from placing on the market, ot.lwr models of tractors that do
comply with specifications and ratings.A.ny model of tractor
that fails in the official test to come up to tll() company's own
spec:ifi.ca 60ns, may be retested after a1teration and remodeling.
Each and every permit i::;sued ullc1pr this act sha.ll specify
the model or models included in such permit to sell.
Sec. 7. The rep rt of the official tests herein provided shall
be posted in the Agrienltlll'al Engineeri11g Department of the
State University anel ill such other places as may be designated
uy the State University management. The same shall be incorporated in the annual I'(~port of the State Railway Commission.
Sec. 8. Provide(l that no tractor company shall use the reSHHs of said tests in such manner as would calise it to appear
that the State University llmnagmnent intended to reeommcnd
the use of any given type or model of trador 1n preference to
any other type or model. It shall be unlawful for any tractor
company operat.ing in the State of Nebraska, t.o publish extraets
from such official tests for advertising purposes, without. publishing the entire report.
Any infraction of the foregoing provisions shall result in
the suspension or denial to any company so offending the permission to do business in the State a.t the discretion of the State
Railway. Commission.
Sec. 0. Tractors shall be tested by the State University management in the order in which they are presented for such tests,
and no discrimination shall be made for or against any tractor
company in any manner whatsoever. Complaints against the

\,iolatioll of this provision shall be heard allll adj lldicated by the
State Railway Commission.
Sec. 10. After July 15, 19ID, any gas, gasoline, kerosene,
distillate or other liquid fuel tractor or traction company selling
or offering for sale in the State of Nebraska or any automobile.
implement or other compa.ny or individual operating in behalf
of such tmctor company or on their own behalf, who shall after
the date specified, sell or offer for sale in the State a,ny model
of liquid fuel tractor engine, without having in his possession a
permit from the State Railway Commission to sell such model of
tractor as he is offering for s~tle, the same shall be deemed guilty
of a disdemeanor.
'
On conviction snch misdemeanor shall be punished by a fine
of not less than $100.00 nor more than $500.00 for each offense,
in the discretion of the court.
Sec. 11. The State Railway Commission shaJl have full
authority to enforce the provisions of this act, both by denial of
permit to do business in the State and by due process of law to
compel compliance therewith.
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